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ABSTRACT 
The present study is based on a five-night sampling with twenty series of light-trap data of macromoth species 
on Mount Serapi. Kubah National Park, Sarawak in December 2006. Species composition of the total of 218 
species identified from 903 individuals was investigated. From the families encountered, Geometridae (43 .1 %) 
and Noctuidae (23.3%) represent the most speciose families followed by Arctiidae (\2.8%). Many species 
collected are considered common. Several infrequently encountered species and two endemic species to Borneo 
were also discovered. 116 species were considered as rare. Among the infrequent species are Semiothisops 
macariata and Zamarada nesiotica and the two endemics are Derambila livens and Spaniocentra megaspila. A 
checklist ofthe macromoth species on Mount Serapi is provided as a baseline catalogue. 
Key words: Species composition, Mount Serapi, macromoth. 
ABSTRAK 
Kajian dijalankan berdasarkan persampelan selama lima hari menggunakan dua puluh siri data dari 
perangkap cahaya dalam pengumpulan data spesies kupu-kupu di Gunung Serapi, Taman Negara Kubah, 
Sarawak pada Disember, 2006. Sebanyak 218 spesies telah dikenalpasti daripada 903 individu yang 
diperolehi. Spesies yang paling banyak diperolehi adalah daripadafamili Geometridae (43.1%) dan Noctuidae 
(23.3%) dan diikuti oleh Arctiidae (12.8%). Kebanyakan kupu - kupu yang diperolehi adalah biasa ditemui. 
Beberapa spesies langka dan endemik juga ditemui. Terdapat 116 spesies langka antaranya Semiothisops 
macariata and Zamarada nesiotica dan dua spesies endemik ialah Derambila livens and Spaniocentra 
megaspila. Senarai spesies kupu - kupu di Gunung Serapijuga disertakan sebagai catalog asas. 




Moths (Lepidoptera:Heterocera) are one of the highly plant dependant groups of 
insect and form a rich component of Bornean rain forest fauna (Holloway,1985a). 
According to Holloway (1985a), the larger moths of Borneo are relatively easy to 
identify and taxonomically well known compared to other megadiverse insect groups. 
They are also suitable biological indicators in biodiversity assessment and 
documentation because they show sensitivity towards environmental changes due to 
their habitat preferences. 
The majorities of moths are nocturnal and are very attracted to light. Therefore, the 
light trap is the most efficient trap to collect moth. Light trapping yields a large 
number of specimens with a minimum of effort (Holloway et ai., 2001, Fiedler and 
Schulze, 2004) 
A total of 3,429 moth species has been described in Borneo (Holloway, 1993). This 
hows that the tropical rainforests of Borneo have a high diversity of moths and this 
might be contributed by the high diversity of flora and fauna. A study on the 
macro moth diversity in various vegetation types and altitudes from the forest in Mulu, 
arawak, shows that different types of vegetation and altitude gave different values of 
macromoth diversity, and the highest diversity of macromoth was found from the 
lower montane forest at the altitudes of about 1000 m (Holloway, 1984). A previous 
study that had been done by Abang and Karim (2002) which was a preliminary 
hecklist on the larger moth fauna on Crocker Range National Park, Sabah also shows 




The other study which on vertical distribution had been done by Abang and Karim 
(2005) where in the hill dipterocarp forest at the altitude of 600m in Poring, Sabah 
and the result also found that there was high diversity of moths. The primary 0 bjective 
was to study macromoth faunistic composition on Mount Serapi, Kubah National 
Park. Hence, second objective of this study was to characterize the macro moth fauna 
on Mount Serapi, Kubah National Park based on elevation. 
There was a study to quantify the altitudinal of diversity of moth assemblages on 
Mount Serapi (Laman et ai., 2006). The study shows that rich in diversity of moth 
assemblage, characterized by a high abundance of Arctiidae, Geometridae and 









Bornean Moth Fauna 
More than 160,000 species of Lepidoptera fauna has been named worldwide 
(Common, 1990). Moths and butterflies make up the larger insects order Lepidoptera, 
which in numbers, is only exceeded by the Order Coleoptera (Beetles). According to 
Holloway (1993), there was a total of 3,429 moth species has been currently described 
in Borneo. The actual total Borneo moth species may be up to 4,500 (Robinson and 
Tuck, 1993). 
Tropical rainforest are noted for their high diversity of flora and fauna compared to 
the temperate. Therefore, the Bornean rainforests are known to house tremendously 
higher moth diversity. 
2.2 Moth Fauna in Relation to Plant Diversity and Altitude 
According to Common (1990), plants or their material origins are very important for 
the distribution, population dynamics and overall survival of moths and their larvae. 
They depend mostly on those resources. The high diversity of vegetation in the 
Bornean rain forest, which includes the floristic and structural diversity, therefore 
contributes to the high diversity of insects. The relationship between the diversity of 
insects and plants, however, is complex and varied. According to Holloway (1984), 
the floristic diversity might be an important contributor to the diversity of major 
insect defoliators, miners, borers and sap feeders. 
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Many plants in Borneo produce biochemical defenses such as alkaloids and natural 
insecticides, which is produced through bioaccumulation. But, there are adaptations in 
every species of insects in their own biochemistry to avoid the toxins from become 
harmful to them (Holloway, 1984). Some of the insects are generalists, exhibiting 
polyphagy, their larvae coping with a wide range of plant chemical diversity; some 
are specialists evolving specific tolerance to certain chemical produced by certain 
plants (Holloway, 1984). The species fauna which are richness and diverse is the 
effect that can be seen from this high variability of insect that coping with their 
defenses with plants. 
The annual cycles of seasonal changes in Borneo are characterized by variation in 
rainfall rather than temperature (Terborgh, 1992). The high humidity and warm 
climate in Borneo that are always constant had produces the evergreen rainforest 
throughout the years (Abang and Karim, 2002). Because of this, the foods are 
available for insects throughout the years. Their reproduction can also take place 
throughout the year without going into hibernation as in temperate regions and this 
contributes to high fauna in insects. 
Extreme hot weather could cause mortality especially in the larval stages due to high 
water deficit from the body. The major climatic changes in the host plants can be 
important to the dendrophagous species associated with the affected host plant. The 
host plant can be stressed and made the host plant's anatomy, colour and spectral 
qualities, temperature, nutrient content, allelochemical and reproductive changes and 
consequently, effects the herbivores ( Barbosa and Wagner, 1989) 
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MATERIAL AND METHODS 
Study area 
Kubah National Park is located and covers an area of 2,230 hectares, 20 km from 
Kuching. The Park consists largely of undisturbed natural forest with five main 
vegetation types which are alluvial forest, lowland mixed dipterocarp forest, kerangas 
(heath) forest, submontane forest and secondary forest (Bennett and Walsh, 1988). 
There are 3 peaks in the national park, namely Mount Serapi, Mount Selang and 
Mount Senduk. Mount Serapi is the highest peak with an altitude of911 m. 
According to Bennett and Walsh (1988), the main vegetation on Mount Serapi is 
mixed dipterocarp forest. The predominant species of the lower region is Kompassia 
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Figure1: Map ofKubah National Park 
Source: National Park of Sarawak, Kota Kinabalu by Hazebroek, H. P. and 




Two sites along Mount Serapi were selected for this study: the lower elevation located 
in N 1° 36' 56. 1 " E 110° 11' 43.2" with (200m a.s.l-300m a.s.l) at Belian trail and the 
upper elevation which also called mid-elevation that located at NOlo 36' 7.3", E 1100 
10' 58.3" at about (700m a.s.l-800m a.s.l) at Summit trail. 
Light trappings were carried out from 2 December 2006 until 6 December 2006 by 
using two sets of the Modified Pennsylvanian Light traps illuminated by Mercury 
vapor lamp of 160 Watt. Two sets of light traps were set up at each site for five nights 
and activated from 1830 until 2330 hours. 
Mounting and Preserving the Moths 
Preservation and curation of the moth specimens follow the standard method as in 
Upton (1 991 ). The moth specimens were pinned, labeled with data on collection date 
and altitudinal level and kept in dry insect boxes. The pinned specimens were 
subsequently brought back to the University Malaysia Sarawak Insect Reference 
Collections. The hard specimens were first relaxed inside the relaxing jar (Desiccator 
jar). In this case, alcohol was used mixed with water (l :3). 
Alcohol had been used because it is easy to buy and is able to prevent mould growth. 
The specimens were left overnights during the process. For the purpose of 
identification, relaxed specimens were properly spread. The specimens were spread 
on the spreading board with the rear margins of the front wings straight across, at 
7 
right angles to the body, and the hind wing far forward. Properly spread and set 
specimens are then left to dry inside the oven (45°C) for about a week. 
Speeimen Identification 
Specimens were classified to family level and were sorted to species. Identification 

are based on Barlow (1982), Holloway (1976,1983, 1985a, 1986, 1987, 1988, 1989, 

1993, 1996, 1997, 1998, 1999 & 2001). 

Numbers for individual specimens for every species were recorded. Unidentified 
specimens were referred to the reference collections in the Universiti Malaysia 
Sarawak Insect Reference Collections. All specimens are deposited at the University 
Malaysia Sarawak Insect Reference Collections. 
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RESULTS AND DISCUSSION 
Overall Macromoth Faunistic Composition on Mount Serapi 
Overall, a total of 903 individuals with 218 species of macro moths were sampled in 
Mount Serapi, Kubah National Park within a short sampling period of 5 nights with 
20 series of light trap data. The most diverse family was Geometridae comprising 
43.1% of the overall total number of species (Table 1). This is subsequently followed 
by Noctuidae, Arctiidae and Lymantriidae (Table 1). In terms of species abundance, 
the Geometridae (42.3%) was also found as the most abundant, followed by 
Noctuidae, Arctiidae and Lymantriidae. 
There were 94 species and 382 individuals of Geometridae that had been trapped 
within five days. According to Holloway (1984), the Geometridae family forms the 
largest moth group in the world. The high availability of their food plant at Mount 
Serapi could also be one of the factors that contribute to their high numbers of species 
and individuals. Within Geometridae, subfamily Ennominae has the highest number 
of species (74) and individuals (241) (Table 1). This subfamily can be found in almost 
all types of habitat which has a wide ecological range except in the temperate latitudes 
and at the high altitudes in the tropics (Holloway, 1993). According to Holloway 
(1993), the subfamily was also recorded as the most diverse Geometridae subfamily 
in Mulu, as well as Borneo. The second diverse subfamily is Geometrinae which also 
has many species with a wide ecological range. 
Desmobathrinae and Oenochrominae are poorly represented and could be because of 
the unsuitability of the habitat and time of sampling. According to Holloway (1996), 
the species of Desmobathrinae have been recorded as highly predominantly montane 
9 

or in lowland areas, while the Oenochrominae has been known as very rare in nature 
and predominantly montane or lowland characteristics. The exception of subfamily 
Sterhiinae and Latentriinae could be explained by the unsuitability of the habitat and 
the short sampling period. According to Holloway (1996), the Sterhiinae includes a 
relatively high proportion of lowland habitat specialists while the Larentriinae has 
highly diurnal activities (Holloway, 1994). 
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Table 1: A total number of species and individuals and the proportion of macro moths 
sampled on Mount Serapi, Kubah National Park (2 December 2006-6 
December 2006) 
DIlly/subfamily No. ofspecies %. species No. of individuals % individuals 
deOmetrldae 94 43.10% 382 42.30% 
Ennominae 74 33.90% 241 26.70% 
Geometrinae 16 7.30% 136 15.10% 
Oenochrominae 2 0.90% 2 0.20% 
Desmobathrinae 2 0.90% 3 0.30% 
Sterrhinae 0 0% 0 0% 
Larentriinae 0 0% 0 0% 
Noctuidae 51 23.30% 272 30.10% 
Ophiderinae 12 5.50% 41 4.50% 
Catocalinae 12 5.50% 38 4.20% 
Amphipyrinae 6 2.80% W2 11.30% 
Noctuinae 4 1.80% 27 3% 
Aganainae 3 1.40% 18 2% 
SarTothripinae 3 1.40% 11 1.20% 
Chloephorinae 2 0.90% 11 1.20% 
Hypeninae 2 0.90% 8 0.90% 
Hadeninae 2 0.90% 7 0.80% 
Stictopterinae 2 0.90% 5 0.60% 
Plusiinae I 0.50% 2 0.20% 
Heliothiinae 1 0.50% I 0.10% 
Eutellinae I 0.50% 1 0.10% 
Acronictinae 0 0% 0 0% 
Agaristinae 0 0% 0 0% 
Acontiinae 0 0% 0 0% 
Pantheinae 0 0% 0 0% 
Arctiidae 28 12.80% 146 16.20% 
Lithosiinae 20 9.20% 131 14.50% 
Amsyntominae 3 1.40% 4 0.40% 
Ctenuchinae 2 0.90% 7 0.80% 
Acrtiinae 2 0.90% 2 0.20% 
Amatinae 1 0.50% 2 0.20% 
Lymantriidae 15 6.90% 51 5.60% 
Nolidae 11 5.10% 16 1.80% 
Sphingidae 6 2.80% I 1 1.20% 
Sphinginae 6 2.80% II 1.20% 
Limacodidae 4 1.80% 4 0.40% 
Notodontidae 3 1.40% 8 0.90% 
Uraniidae 2 0.90% 9 1% 
Uraniinae 1 0.50% 8 0.90% 
Microniinae I 0.50% I 0.10% 
Epipleminae 0 0% 0 0% 
Drepanidae 0.50% 0.10% 
Cyclidiidae 0.50% 0.10% 
Lasiocampidae 0.50% 0.10% 
Bombycidae 1 0.50% 1 0% 
Satumiidae 0 0% 0 0% 
Eupterotidae 0 0% 0 0% 
<":ossidae 0 0% 0 0% 
foTAL 218 903 
11 

Noctuidae ranked second in the number of species and individuals with 51 speCIes 
(23.3%) and 272 individuals (30.1 %). This family is considered as highly distributed 
rkIwide and especially more abundant in the tropical areas (Common, 1990). The 
octuidae could also be found in a wide range of habitats from the lowland to 
montane forest. The Ophiderinae is the most diverse subfamily within the family 
Noctuidae. It might be because that they are highly nocturnal and readily attracted to 
light source (Abang and Karim, 2002). 
The Catocalioae was the second diverse subfamily followed by Amphipyrinae which 
had been recorded as having tendency for open habitat. The low representation of the 
subfamily Noctuinae, Aganainae, Sarrothripinae, Chloephorinae Hypeninae, 
Hadeninae, Stictopterinae, Plusiinae, Eutellinae and Heliothiinae might be due to 
either they are very rare in nature or because of the study site is not a suitable habitat 
for them. Noctuinae, for instance was consists of predominantly montane taxa 
(Holloway 1989). 
The Arctiidae is the third diverse family which contains 28 speCIes with 146 
individuals (Table 1). The high occurrence and abundance of the family in this study 
was contributed by the subfamily Lithosiinae. Lithosiinae is the most diverse and 
abundance subfamily in this family had also been recorded as the most diverse 
subfamily in Borneo (Holloway, 2001). A small number of species and individuals in 
the subfamily Amsyntominae, Ctenuchinae, Arctiinae and Amatinae might be related 
to their highly day-flying habits and very few species are attracted to light (Abang 
and Karim, 2002). 
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The Lymantriidae (15 species) is the fourth diverse representing 6.9% of the overall 
species from Mount Serapi. Although the family had been recorded as abundant in 
tropical lowland forest (Holloway, 2001), the species found was not abundant 
probably because of the short sampling period and furthermore, the sampling was 
done in the wet season. 
The reason for the low number of species and individuals ofNolidae (II species, 16 
individuals) might be because they are not found frequently outside montane habitats 
(Barlow, 1982). Within this sampling, Sphingidae was also found to be low in number 
of species and individuals (6 species, 11 individuals) although they are a highly 
mobile and widely distributed moth (Holloway, 1987). This might be due to the 
similar reason as Lymantriidae. 
According to Holloway (1998), the Uraniidae is represented by 90 species in Borneo. 
But, in this study, the Uraniidae was captured with a considerably low number of 
species (Table 1). It might be also due to the short sampling period and the high 
restriction of that species to several particular habitats. 
The Limacodidae, Notodontidae, Bombycoidae, Cyclidiidae, Drepanidae and 
Lasiocampidae were also captured in very low number of species and individuals 
(Table I). According to Holloway (1983), those families are considerably rarely, 
infrequently or uncommonly encountered. Only one of the Bombycidae was trapped 
and this was Onicara Bifurcula. This species has been recorded as ranging from 
lowlands to the upper montane zone (Holloway, 1998). 
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There is no representation of family Brahmaeidae, Callidulidae, Castniidae, Cossidae, 
Drepanidae, Dudgeonidae Epyipyropidae, Eupterotidae, Metarbelidae, Ratardidae, 
Satumiidae and Zygaenidae within the sampling period. The species of Brahmaeidae 
is infrequently encountered (Holloway, 1987). The Callidulidae and Castniidae have 
been recorded as mainly day flying moth and some species of Callidulidae are 
predominantly montane species (Holloway, 1998). The Dudgeonidae are even less 
diverse and have yet to be recorded in Borneo (Holloway, 1986). The Metarbelidae 
have been recorded as rare or infrequently encountered and also in montane forest 
(Holloway, 1986). While, the Ratardidae has been treated as very rare in nature 
(Holloway, 1986). 
Moth Faunal Distribution based on Elevation 
Based on elevation, the most speciose and abundant family, Geometridae (49.3% 
species, 43.5% individuals) was found more in the lower altitude (200m a.s.l-300m 
a.s.l) compared to the upper altitude (700m a.s.l-800m a.s.l) (Table 2, Figure 2). 
Geometridae consists of weak flying moths due to their slender body and 
comparatively large wings which unable them to fly to the upper elevation that has a 
high nectar resources (Abang and Karim, 2002). Within the Geometridae, the 
Ennominae (35.4%) was also more abundant in the lower elevation than upper 
elevation (Table 2). According to Holloway (1984), Ennominae predominantly fly in 
the lower forest habitats. 
octuidae was found to be very speciose at the lower elevation (23.7%) (Table 2, 
igure 2). According to Common (1990), the proboscis of the Noctuidae is well 
developed and this enables them to feed on flower nectar and ripe fruits in the lower 
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levation. But, the result shows that they are more abundant in the upper elevation 
(Table 2, Figure 2). The noctuids are known as strong fliers and they are also highly 
mobile moths due to their stout body and strong wings. These enable them to fly high 
ver a long distance to the upper elevation. Within the Noctuidae, the Ophiderinae is 
more speciose and abundant in the lower elevation compared to the upper elevation 
(10 species, 27 individuals). The higher occurrence in lower elevation might be due to 
their higher food plant resources in that elevation. 
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